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[ 0036 ] First , a description will be made of a new data broadcasting 
system to which the present invention is applied. This 
broadcasting system broadcasts a data object called "digest" as 
data broadcasting. That is, a broadcast station broadcasts not 
only a broadcast program (main program) with normal video and audio 
but also a digest simultaneously as multiplexed therein. 
[0037] In the digest, as shown in FIG. 3, information contents 205 
contain multimedia information for introducing the program, a 
preview of the program, the main part of the program, a commercial, 
a questionnaire, a mail, an application program, and other data. 
The format of the digest is composed of a name 201 for uniquely 
identifying the digest, management information 202 for managing 
the circulation of the digest, attribute information 203 
representing the attribute of the digest, in-terminal added 
information 204 to be added in a reception terminal, and the contents 
205 described above* The name 201, the management information 202, 
the attribute information 203, and the in- terminal added 
information 204 are referred to as "tag information/ 
[0038] The management information 202 includes index information 
representing what the contents are, update information representing 
the date and time of the next update and the current version of 
the digest and so forth, information for controlling access to the 
digest, information for security purposes, the date and time of 
the broadcast and the schedule for the next rebroadcast of the digest, 
address information on the database storing the digest and the 
program introduced by the digest , the telephone number of the 
information provider managing the database, recommendation degree 
information representing what type of viewers the information 
sender considers as the target of the contents, and so forth* 
[0039] The attribute information 203 includes data amount 
information indicating the respective data amount of moving image, 
still image, text and so forth contained in the contents, 
information on keywords attached to the contents, method 
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information for correlating the contents among each other, 
reference information for correlating digests among each other, 
sponsor information indicating the name of the sponsor for a 
commercial in the contents, and so forth. 

[0040] The in -terminal added information 204 is information to be 
added by a user terminal for various processes. The in-terminal 
added information 204 includes a status indicating the reception 
mode and the storage condition of the digest, user management 
information indicating who the user is and how often he/she accesses 
the database, relevance information indicating the relevance of 
the user to the keyword of the digest (how often the user views 
a digest with the keyword) , freshness information indicating the 
date and time of the reception, the date and time of the next 
broadcast and so forth of the digest, and so forth. 
E0041] As described above, the digest contains various multimedia 
contents such as information relevant to the program, information 
on a product in a commercial, and EPG information relating to the 
digest. In addition, the digest contains a script for controlling 
simple interactions with the user, information on the access path 
to information introduced in the digest or the digest itself, and 
so forth. 

[0042 ] Digests are broadcast from a broadcast station , and a number 
of digests are automatically accumulated in the reception terminal 
according to the taste of the viewer. The viewer can retrieve the 
accumulated digests for display on the reception terminal to view 
at a convenient time. In addition, the viewer can use the 
accumulated digests as a means for searching for a main program 
or detailed information that he/she would like to view as if 
searching through a telephone book. When a main program or detailed 
information that the viewer would like to view is found, the 
reception terminal acquires the corresponding information from the 
information provider via a communication means for display thereon. 

[0047] A description will be made of the operation of the 
broadcasting system. In this system, the transmission medium for 



broadcasting the digest is not specifically limited. In the 
description here, satellite digital broadcasting already in 
practical use is taken up as an example. The basic format of 
satellite digital broadcasting complies with the DVB standard, 
according to which an MPEG- 2 compliant transport stream is processed 
by a transponder. In this way, object data of the digest are 
multiplexed into a broadcast program with normal video and audio 
to generate MPEG- 2 data, allowing to broadcast the digest via 
satellite digital broadcasting. 

[0048] Digest information is generated by an information 
generation means 300 using an authoring device. Detailed 
information on the generated digest, the main program introduced 
by the digest and so forth is stored in a large -capacity database 
322 of the information provider 340 * Information on the access path 
to the large -capacity database 322 (the telephone number of the 
information provider and the address information on the database) 
is also written into the tag information of the digest. 
[0049] The generated digest is multiplexed with the main program 
information as MPEG-2 data by the multiplexing means 301, with 
confidential data contained in the transport stream scrambled by 
the scrambler 302, and is broadcast by the transmission means 303 
via the satellite connection 305. 

[0050] The transport stream is received by the reception means 306 
of the receiver 304 of a user. At this time, the scheduling means 
319 controls the tuning operation to choose a channel to receive 
as described later. The received data are demultiplexed by the 
demultiplexer/routing means 307 into the video/audio information 
of the program and the digest . The digest is temporarily 
accumulated in a cache region of the accumulation means 309 via 
the cache and directory control means 308. 

[0051] On the other hand, the video/audio information for real time 
viewing is sent as it is to the descrambling means 310 . The charging 
means 312 performs a charging process under the control of the access 
control means 311. The access control means 311 passes to the 
descrambling means 310 a scrambling key for descrambling the program 
for which a charging process has been performed, so that the 
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descrambling means 310 can descramble the program. The program, 
which is now viewable, is displayed on the display means 313 to 
be viewed by the user. 

[0052] The filtering means 314 evaluates the digest accumulated 
in the cache region of the accumulation means 309 after a 
predetermined period has elapsed, to set a priority of accumulation 
of the digest based on the viewing history of the user stored in 
the taste storage means 315 and so forth. The cache and directory 
control means 308 stores the digest to which a priority has been 
set in a file of the accumulation means 309, and registers the digest 
in a directory. In addition, the cache and directory control means 
308 disposes of digests or adds and deletes digests to/from the 
file according to their priorities so that the accumulation capacity 
of the accumulation means 309 will not be exceeded. 
[0053] The cache region of the accumulation means 309 is 
implemented by a region of the built-in disk 119, while the file 
of the accumulation means 309 is implemented by the remaining region 
of the build-in disk 119 and the external storage device/media 118. 
[ 0054 ] When the user makes a command to access an accumulated digest 
using the input means 316 such as a remote controller, the human 
I/F search means 317 executes a directory browser to display on 
the display means 313 an organized overview of the digests 
accumulated in the file of the accumulation means 309. When the 
user chooses one of the digests, the human I/F search means 317 
searches to find the chosen digest for display on the display means 
313. The directory browser is executed as an application program 
for the CPU 108, and displayed on the display device 121 through 
the graphic display control section 114. That is, the digest is 
interpreted and controlled for display by the directory browser 
in the user terminal 304. 

[0055] As described above, the user can enjoy data broadcasting 
(digest broadcasting) by viewing through the directory browser of 
the user terminal 304 a preview of the main part of the program, 
an introduction of a product (commercial) by interactive contents, 
and so forth contained in the digest. 

[0056] In the case where the user needs more detailed information 
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after viewing the digest, he/she issues a command using the input 
means 316. Based on to the command, the CPU 108 sends an access 
request to the database (information provider 340) from the 
communication means 318 via the communication line 320 based on 
the access path information stored in the digest. 
[0057] In the information provider system, when the request is 
received by the communication means 320, the search means 320 is 
activated to find corresponding information set by the information 
generator from the large- capacity database 322, so that the found 
information will be sent to the user terminal 304 through the 
communication means 320. In the user terminal 304 , the data are 
received via the communication means 318 and sent to the reception 
means 306. The thus obtained data follow the same path as the data 
received from the broadcasting line 305 for display on the display 
means 313 to be viewed by the user* 

[0060] FIG. 4 shows examples of the form of digest broadcasting. 
FIG. 4 shows information on programs to be broadcast in a certain 
time frame by three broadcasting companies (SportTV, LiveTY and 
PanaTV) , and on digests to be broadcast concurrently with the 
programs . Each broadcasting company performs program broadcasting 
and digest broadcasting concurrently . 

[0061] Of the three broadcasting companies, SportsTV performs 
directory broadcasting of special digests in close association with 
the main programs in digest broadcasting. This gives an advantage 
that the user can intensively accumulate digests having a theme 
relevant to the main program that he/she is viewing. 

[ 0067 ] In this case , the scheduling means 319 acquires an EPG digest 
having the format of a digest but containing the broadcast schedule 
for digests as its contents, and creates a tuning plan allowing 
acquisition of digests matching the taste of the user based on the 
tag information of the digests contained in the EPG information. 
The EPG information of a digest is a collection of data equivalent 
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to the tag information of the digest shown in FIG. 3. 
[0068] The scheduling means 319 quantitatively calculates the 
matching between the recommendation degree information of the 
management information contained in the tag information and user 
personality information, that is, information such as the age, sex, 
basic taste and so forth of the user preset by the user, in order 
to acquire a digest matching the taste of the user. The scheduling 
means 319 then creates a tuning plan allowing reception of the 
channel of a digest exhibiting a large degree of matching at the 
time when it is broadcast, to control the reception means 306 
according to the plan. 

[0072] The thus received digests are all temporarily accumulated 
in the cache region of the accumulation means 309 via the cache 
and directory control means 308, and left as they are in the cache 
region for a certain period. After that, a priority of accumulation 
is set by the filtering means 314 so that only digests highly likely 
to be used will be subjected to a filing process to be accumulated 
in the file of the accumulation means 309. 

[0073] It is difficult, under limited CPU resources, to perform 
the filtering process in real time to interchange digests in the 
storage file of the accumulation means 309. Thus, the received 
digests are inevitably left in the cache region for a certain period. 
Therefore, when a concentrated number digests are acquired from 
digest broadcasting, there is a risk that some of the digests may 
not be obtained because of the lack of the capacity of the cache 
region. 

[0074] In view of the above, the cache and directory control means 
308 performs control so as to variably change the capacity of the 
cache region according to a digest acquisition plan. When the 
scheduling means 319 creates a digest acquisition plan based on 
the information in the EPG digest, the cache and directory control 
means 308 estimates the total capacity required for caching the 
digests to be acquired based on the data amounts of the contents 
written in the tag information obtained from the EPG digest. Then, 



the cache and directory control means 308 disposes of some digests 
accumulated in the accumulation means 309 to allocate the now vacant 
space to the cache in order to increase the cache region, before 
acquiring the digests- 

[007 5] At this time, the accumulated digests are disposed of 
(deleted) in ascending order of recalculated priority* The tag 
information of a digest to be disposed of may be left in the 
accumulation means 309 as necessary by deleting only the contents 
as the main information. With the tag information left, the time 
of the next rebroadcast of the digest and the access path to the 
database can be known from the tag information upon request for 
access to the digest by the user, allowing reacquisition of the 
digest . 

[00 76] (First Embodiment) In the first embodiment, it is described 
how the filtering means 314 calculates the priority of accumulation 
of a digest. 

[0077] As shown in FIG* 6, the filtering means 314 obtains, from 
the tag information of a digest temporarily accumulated in the cache, 
the recommendation degree representing what type of viewers the 
information provider considers as the target of the contents, basic 
keywords ( such as the names of the performers ) attached to the 
contents by the information provider, the freshness representing 
the reception time of the digest, time limit information 
representing the expiration time of the information contents, the 
data amount of the contents specific to a data type such as moving 
image, still image and text, and the use pattern that can be grasped 
from the method information indicating the correlation among the 
contents. The method information indicates that in the case where 
one piece of moving image information is divided into three to be 
broadcast using three digests, for example, the contents of the 
three digests each contain one third of the moving image information. 
The use pattern in this case would be using the three digests 
together, 

[0078] The taste storage means 315 for storing the viewing history 
of the user summarizes the basic keywords attached to the digests 
viewed by the viewer so far, to output to the filtering means 314 



a predetermined number of basic keywords with the highest total 
number of appearances . 

[0079] The filtering means 314 uses a relevance dictionary 
maintained in the user terminal to obtain keywords relevant to the 
keywords output from the taste storage means 315, to store all the 
increased number of keywords as "viewing tendency keywords." 
[0080] In addition, the filtering means 314 obtains user 
personality information including the age, sex, basic taste and 
so forth of the user preset by the user. 

[0081] After obtaining such information, the filtering means 314 
first calculates a save coefficient f , which is a function of the 
product of a value {1} and a value (2) below. 

(1) Logical multiplication of the viewer recommendation degree and 
the user personality (that is , a value indicating the matching 
between the viewer recommendation degree and the user personality) . 
This value is larger as the viewer is closer to the type of viewers 
that the information provider considers as the target* 

(2) Logical multiplication of the basic keywords and the viewing 
tendency keywords {that is, a value indicating the matching between 
the basic keywords and the viewing tendency keywords) * This value 
is larger as the keywords set to a digest match more with the keywords 
attached to information that the viewer views frequently. 
[0082] The save coefficient f , which is a function of the product 
of the values ( 1 ) and ( 2 ) , is larger as the values ( 1 ) and { 2 ) are 
larger. Thus, the save coefficient f is larger as the personality 
of the view matches more with the target of the program, and as 
the keywords such as the names of the performers match more with 
the taste information derived from the viewing results. The save 
coefficient f will not be modified once calculated and determined. 
[0083] The filtering means 314 then calculates an age coefficient 
g, which is a function of the product of a value (3) and a value 
(4) below. 

(3) Sum of a freshness value obtained by quantifying the time having 
elapsed from the reception of the digest and an expiration value 
obtained by quantifying the time limit so as to be larger as the 
time left before the expiration time of the information in the digest 
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(in the case of a digest to be updated, the time left before the 
next update) is shorter. The sum value becomes larger as the time 
elapses from the reception of the digest so that the information 
becomes less fresh, or as the update time limit of the information 
becomes closer so that the information becomes obsolete. This 
value changes along with time. 

(4) Product of a type-specific capacity value obtained by 
quantifying the data amount specific to a data type and a use pattern 
value representing the number of contents to be used together. The 
product value is larger as the data amount is larger as in the case 
of moving images, and as a larger number of contents are used 
together. 

[0084] The age coefficient g, which is a function of the product 
of the values (3) and (4), is smaller as the values (3) and (4) 
are larger. Thus, the age coefficient g is smaller as the 
information is older, and as the data amount is larger and a larger 
number of contents are used together (that is r as a larger 
accumulation capacity can be secured by disposing of the digest) , 
The age coefficient g changes along with time, 

[0085] The index of the priority of accumulation of a digest is 
calculated by multiplying the safe coefficient f and the age 
coefficient g. 

[0086] Thus, a high priority is given to a digest containing a 
program for a target matching with the personality of the viewer, 
and containing a program with keywords matching with the taste 
information derived from the viewing results. In contrast, a low 
priority is given to a digest containing a large amount of data, 
and containing a large number of contents to be used together. 
[0087] Digests with a priority calculated as described above that 
is less than a predetermined value are disposed of, and only digests 
with a priority exceeding the predetermined value are divided into 
the tag information and the contents to be accumulated in the file 
of the accumulation means 309. 

[0088] The priority of a digest is calculated even after being 
accumulated in the file of the accumulation means 309, for addition 
and deletion of digests, or for selection of digests to be disposed 



of with the expansion of the cache region, 

[0089] At this time, the priority can be obtained by recalculating 
only the age coefficient g, with no need to modify the save 
coefficient f . 

[0090] As described above, in the system of this embodiment, the 
priority is calculated using two types of coefficients , one of which 
changes over time and the other does not. Therefore, the amount 
of operation in recalculation can be reduced, increasing the speed 
of the recalculation and the addition, deletion and disposal of 
accumulated digests. 
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